Induction of a cytochrome P-450-dependent fatty acid monooxygenase in Bacillus megaterium by a barbiturate analog, 1-[2-phenylbutyryl]-3-methylurea.
In previous publications from our laboratory, we reported that a soluble, cytochrome P-450-dependent fatty acid monooxygenase from Bacillus megaterium ATCC 14581 can be induced by phenobarbital and a variety of other barbiturates. The tested barbiturates showed an excellent correlation between increasing lipophilicity and increasing inducer potency (Kim BH, Fulco AJ; Biochem Biophys Res Commun 116: 843-850, 1983). The only exception proved to be mephobarbital (N-methylphenobarbital) which, although more lipophilic than phenobarbital, is not an inducer of fatty acid monooxygenase activity. We have now found that 1-[2-phenylbutyryl]-3-methylurea (PBMU), an acylurea that can be derived from mephobarbital by hydrolytic cleavage of the barbiturate ring, is an excellent inducer of this activity. Paradoxically, the addition of mephobarbital to the bacterial growth medium containing PBMU significantly enhances the apparent potency of the acylurea to induce fatty acid monooxygenase activity as measured in cell-free extracts. When cell-free extracts of cells grown separately in PBMU or mephobarbital are mixed no enhancement of activity is seen. This finding suggests that the effect of mephobarbital is to somehow increase the efficiency of PBMU as an inducer of the P-450-dependent fatty acid monooxygenase rather than to induce an activator of this enzyme or a rate-limiting component of the monooxygenase system. Finally, both mephobarbital and PBMU induce the synthesis of total cytochrome P-450 in B. megaterium although PBMU is a much more potent P-450 inducer. For cytochrome P-450 induction, however, there is no synergistic or even additive effect when mephobarbital and PBMU are used together in the bacterial growth medium.